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THE CBA mouse leukaemia used in the present experiments was described previously (Hewitt, 1958) . Evidence was then presented to show that the CBA host mice to which the leukaemia was transplaiited exhibited no detectable immunological reactivity to the leukaemia cells. This host-tumour system therefore provides an ideal model for the examination of certain radiobiological concepts pertinent to the radiotherapy of autologous tumours. The annals of clinical radiotherapy are in themselves sufficient evidence that no immunological resistance against autologous tumours in the human host can be relied upon to destroy viable malignant cells that have withstood the best endeavours of the radiotherapist, and it cannot be too strongly emphasised that animal host-tumour systems used to provide data relevant to clinical radiotherapy should be free from complicating immunological factors. Scott (1958) and Klein (1959) have reviewed some of the complexities and fallacies that have often confused the interpretation of radiobiological data obtained from experiments in which immunologically reactive hosts were used to detect viable malignant cells that have survived irradiation.
Using the CBA leukaemia host-tumour system referred to, Hewitt and Wilsoii (19-59a) determined a radiation survival curve for the leukaemia cells irradiated in vivo. A linear relationship between dose of radiation and log survival rate was demonstrated up to the maximum dose of radiation used-2000 r of 60CO gamma rays (corresponding to a survival rate of about 1/10-5). The slope of the curve indicated a mean lethal dose of radiation (DO) of 165 r. Later evidence (Hewitt and Wilson, 1959b) showed that the leukaemia cells infiltrating the livers of advanced leukaemic mice breathing air had a radiosensitivity compatible with their having been in a moderately well-oxygenated environment at the time of irradiation ; when irradiated under anoxic conditions, the cells were shown to be more radioresistant by a factor of approximately 2-3.
It will be appreciated that the survival curve data can be used to calculate the minimum dose of radiation theoretically required to (Hewitt, 1958 (Hewitt and Wilson, 1959a) , which is reproduced in Fig. 1 , it is seen that a dose of 1600 r 6 OCO gamma radiation gave a survival ratio of the irradiated leukaemia cells retained their reproductive integrity after exposure to that dose of radiation. The figures in the 2nd column of (Hewitt, 1958 In the survival curve experiments, the cells which had retained their reproductive integrity after irradiation were immediately removed from the irradiat--d host and transplanted to normal hosts ; they were not, therefore, exposed to possible inimical influences persisting in the constitution of the irradiated host after irradiation. In the therapy experiments however, cells surviving the direct action of radiation could have been exposed to indirect effects induced in the treated hosts by the radiation. No evidence for such a persistent indirect influence was demonstrated in an experiment specifically designed to reveal it.
In the survival curve experiments, the survival ratios were determined among cells infiltrating the fivers of mice with advanced leukaemia at the time of irradiation. In the radiotherapy experiments the cells were in the peritoneal cavity of otherwise normal mice during irradiation. Since the radiosensitivity of the cells heavily infiltrating the liver was shown to be compatible with their being in a moderately well oxygenated environment during irradiation (Hewitt and Wilson, 1959b) it is considered that cells dispersed in a small volume of fluid in the peritonea] cavity are in an environment equally well oxygenated. The environmental oxygen tension, it may be mentioned, is the only extrinsic physiological factor kiiown to influence the radiosensitivity of the cells. In the light of present knowledge, therefore, there is no reason to suspect that the site difference would be associated with a difference of radioseiisitivity expressed in terms of the mean lethal dose of radiation for the cells.
Thus, experimental enquiry failed to reveal any factor which would invalidate use of the survival curve to predict the results of radiotherapy of leukaemic mice, aiid simple application of the survival curve in this way showed that, in practice, (Morkovin and Feldman, 195.9, 1960 and not merely to assessment of the behaviour tendencies of the tumour derived from its histological pattern in relation to past experience. We believe that study of existing well-documented cases of radiotherapy along the lines just indicated could usefully be undertaken with the object of seeing whether the results can be adequately explained in terms of survivai curve data using the mean lethal dose of radiation referred to.
SUEMMARY
A survival curve for CBA mouse leukaemia cells irradiated in vivo in mice of the substrain of origin was described previously (Hewitt and Wilson, 1959a) . Further experiments are here described which were undertaken with the object of examining various factors which could affect proper interpretation of that survival cure. A bioassay method was employed to show that: a heavy preponderence of admixed radiation-killed leukaemia cells did not influence the ability of small inocula of viable cells to give rise to leukaemia after transplantation preliminary whole-body irradiation did not influence the resistance of host mice to subsequent small inocula of viable leukaemia cells. Groups of mice bearing known numbers of viable leukaemia cells were exposed to 1600 r wholebody radiation and treated with intravenous isologous bone marrow. The proportion of mice in each group which were thereby " cured " of leukaemia was strictly in accordance with prediction from the original survival curve data. This last experiment is deemed to exemplify a generally applicable thesis for the radiotherapy of malignant tumours in autologous or truly isologous systems: that the curative dose of radiation for malignant cell populations of known size irradiated in vivo can be prescribed from relevant survival curve data. The further problems likely to be encountered in such applications of survival curve data are discussed.
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